6.   RiverPro VTEC Processing
This section describes the manner in which the RiverPro Product Formatter application incorporates the Valid Time Event Code (VTEC) into the products it generates and how the user manages the VTEC-related information.  Implementation of the VTEC code is done in accordance with the specifications given in NWS Directive 10-1703.

6.1  VTEC Code Format
The overall structure of the VTEC lines is given in the following sections.  The VTEC codes are included in two lines, when used in hydrologic products.  For non-hydrologic products, only the VTEC codes contained in the first, or primary, VTEC line are included.

6.1.1  Primary VTEC (P-VTEC) Line Format
All products using VTEC include the primary VTEC line, which follow the format: 


where k is the VTEC product mode, “aaa.cccc.pp.s.####” is the event, and yymmddThhnnZ-yymmddThhnnZ is the beginning and ending date/time in Universal Coordinated Time (UTC), respectively.
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  Number (ETN)

???There are special cases where more than one P-VTEC line is used.  This is the case where the action code indicates that the event is an upgrade or downgrade (cancellation) of an event.  One P-VTEC line specifies the existing event that is being upgraded/downgraded, while the P_VTEC line indicates the event to which the previous event is being upgraded/downgraded.???
6.1.2  Supplemental Hydrologic (H-VTEC) Line Format
The products created by RiverPro also include the supplemental second VTEC line, immediately after the first primary line, and which follows the format:

nwsli – Site Identifier 

s - Flood Severity


dSdShhmm - Start time of flooding


ic - Immediate Cause

dCdChhmm - Crest time

fr - Flood Record Status

dEdEhhmm - End time of flooding
6.2  Segmenting Modes
The VTEC option is only selectable within RiverPro when the product is specified to be segmented.  A product can be segmented by forecast point, forecast group, or county.  As per NWS 10-922 (WFO Hydrologic Products), it is expected that the forecast point segment mode be used when generating VTEC products.  Throughout this section there is discussion of an event’s geographic identifier(.  This refers to the specific forecast point, forecast group, or county, as defined by the segment mode.

VTEC codes are normally only used for non-routine event-driven products.  RiverPro officially only supports the generation of the following non-routine products: Flood Statements and Flood Warnings, although it can be configured it to generate other products.

For segmented products, regardless of the segment mode, the Universal Generic Code (UGC) is placed immediately above the VTEC lines at the beginning of each segment.   A discussion of RiverPro segmentation features is contained in a separate section of this document.

6.3 VTEC Product Modes
A VTEC event within a product can be one of four modes, as indicated in the first field of the P-VTEC line: 
· operational (O)

· experimental (E)

· experimental event in a operational product (X)

· test (T)  
The default mode is operational.  

6.4  Computation Of Recommended VTEC Codes
This section discusses the operations within RiverPro that produce the recommended values for the VTEC codes in a segment of a given product.  This discussion first describes which actions trigger the recommendations to be determined, then discussed how the recommendations are performed.
6.4.1  Events Resulting in Program Determining Recommend VTEC Info
If the user selects the VTEC option, then RiverPro provides recommended values for the VTEC codes that are used.   The recommended values are actually determined for each segment upon the following actions:

a) The VTEC user window is accessed from the main window menu bar, by selecting the Settings|Modify VTEC Settings... option.  It determines the recommended values at this point because accessing this window results in RiverPro displaying the codes.

b) The text product is created by selecting Product|Create from the main window menu bar.  As discussed below, it only determines recommended values for those events that have not been manually edited.  It determines the recommended values because RiverPro needs them in the resulting product.

Once the VTEC fields have recommended values defined for them, they are only reset by the program if one of the following actions occurs:

a) Switching the segment mode for the product in the Product Sections.  This is accessed from the main window menu bar Settings|Modify Product Sections... option. Switching segment modes involves switching between “no segmenting” or any of the three segment modes (i.e. by forecast point, group, county).

          
b) Switching the VTEC product mode (i.e. O, T,, E, X) in the Settings|Modify Product Sections... window. 

c) Loading a product definitions set (i.e. “.pcc” file, as in product content control (PCC)) by selecting a new item from the scrolled list on the left side of the main RiverPro window, entitled Product to Generate.

d) When resetting the entire suite of program recommendations back to their recommended value by selecting Settings|Reset to Recommended from the main menu.

The reason that RiverPro sets the recommended values for only a minimal number of actions is to allow the preservation of user changes to the recommended values.  This behavior has a notable effect on the event tracking number (ETN), because the program uses the next available ETN for new events.  For example, if starting with 5 segments, assume that the ETNs 43-47 are claimed.  If the user removes the middle three segments/events from the product, then the numbers 43 and 47 will be used, but the numbers 44-46 will be unused; i.e. event 47 does not get set to 44 automatically.  The user can interactively change the ETNs as desired but this will not be done automatically.

6.4.2  Recommendations For P-VTEC Line
Some of the P-VTEC line fields are based on the product as a whole.  Others are based on the characteristics of the event, although they can be changed for individual segments.  Each field is discussed below.

6.4.2.1 Product Mode
The eligible values are: operational (O) , experimental (E), and test (T). experimental  in operational (X) 

The default value is O for operational.  The value used is defined in the product definition set, which was selected either automatically when the program was started, or was user selected from the left side scrolled list in the main RiverPro menu.

The mode can be changed in the RiverPro Settings|Modify Product Section... window.  ???RiverPro does not allow selection of the mode for experimental in operational product (X).???  A given mode applies to the product as a whole - i.e. the product mode must be the same for all events in a product.
For the test mode, the VTEC product will include test message such as “…THIS IS A TEST MESSAGE…”  If the work station mode is TEST or PRACTICE, the VTEC product code will be forced to be test mode.
6.4.2.2 Action Code 

The full set of Action code values are: NEW, CON, EXT, EXA, EXB, CAN, EXP, COR, UPG, ROU.

Of these, RiverPro will only ever recommend NEW, CONtinued, EXTended in time, EXPired and CANcelled.  For the Flood Warning (FLW) for Forecast Points or its associated follow-up statement (FLS), they may include segments for forecast points which are below flood warning criteria. Inclusion of such segments provides a complete set of forecast and warning information for a series of points along a river reach, regardless of whether or not they are in flood. Segments for forecast points which are below product issuance criteria will use ROU action code with the HY phenomenon code and S significance level. 

RiverPro will only supports CORrected as user-selected actions and see AppendixH for details.  None of the other values are supported by RiverPro.

Because the forecast point segment mode is expected to be used all the time, the segment’s area can not changed, so the events can not be extended in area.  Therefore the EXA (extended in area) and EXB (extended in area and time) are not recommended by RiverPro.  ???RiverPro does not recommend ROUtine since is for marine products only,??? nor UPGrade since it does apply to hydrologic products.  
The action code is treated independently of the product category (i.e. FLS, FLW, RVS, FLT) event though there arguably is often a relationship between the action code and the product category.

When determining the recommended action code for a VTEC event, RiverPro follow the below steps.  The event’s begin time and end time are used to determine the action code.  However, once the action code is determined, it is possible that the begin time will be adjusted based on the action code; the end time is left unadjusted in all cases.
1) Gets the latest previous VTEC event which matches the proposed event’s geographic identifier from VTECevent table.   A geographic identifier is either a forecast point identifier, the forecast group identifier, or the county identifier.

2) Check if previous VTEC event for the geographic identifier is still active or not.  The method for doing this is:

If (the latest previous event is not found) then

active = FALSE;

Else

{


If (the latest previous event’s action_code is “CAN” or “EXP” or “ROU”)       then 

active = FALSE

Else              

{

If (the latest previous event’s endtime is missing or 0) then

active = TRUE

Else

{

If (the latest previous event’s endtime > current time) then

active = TRUE 
            Else 

active = FALSE

}

}

 }

3) Determine the action code to recommend for the proposed VTEC event. The method uses the proposed begin and end time, which are determined using a method described later.  It also uses the begin time and end time of the previous event for this geographic identifier, if it exists.  The proposed VTEC event’s begin time is the time river rises above the flood stage/flow, but once a (previous) begin time is missing, then the proposed begin time from then on should always be missing. The proposed VTEC event’s end time is the time river falls below the flood stage/flow plus a buffer time, the buffer time is defined from field “VTEC Adjust End Hrs:” in Hydrobase|RiverPro Forecast Groups/Points. The algorithm for determining the action codes is as follows:
If (active = TRUE)

{
    If (max flood cat of current obs or max fcst is NONFLOOD) then

        action_code = CAN

    else

    {

      If (proposed VTEC event’s begintime is not missing and

          previous VTEC event’s begintime is not missing and

          they are not the same and

          previous VTEC event’s begintime is later than current time) then

 {

action_code = EXT
Else if (proposed VTEC event’s endtime is not same as previous VTEC event’s endtime)
       action_code = EXT
      Else
        action_code = CON

}
}

Else if (active = FALSE)
{

   If (max flood cat of current obs or max fcst greater than NONFLOOD) then
  action_code = NEW
   else if (max of current obs or max fcst has no flooding and            

            previous VTEC event’s endtime is not missing and 

            previous VTEC event’s endtime is later than (current time – 30min)             and previous VTEC event’s action code is not CAN or EXP) then

       action_code = EXP

}      

4) Determine the recommended product for the point. This method uses the overall rise or fall trend, the overall flooding category. This values are used as following:

If (previous VTEC event is active) then

{

    If (overall flood categorical rise occurred) then

        Rec_product_forpoint = FLW

    Else

        Rec_product_forpoint = FLS

}

Else (previous VTEC event is not active)

{

 If (max flood category of current obs or max of forecast is greater than NONFLOOD) then
             Rec_product_forpoint = FLW

Else if (max flood category of current obs or max of forecast is equal to NONFLOOD) then
  {

        If (previous VTEC event’s endtime is not missing and

             Previous VTEC event’s endtime is later than (current time – 30 min) and

             Previous VTEC event’s action code is not EXP or CAN) then

             Rec_product_forpoint = FLS

Else

      Rec_product_forpoint = RVS

 }

 Else

    Rec_product_forpoint = RVS
 }
5) Loop on all forecast points and find the most sever product, this most sever product will be the final RiverPro recommend product.

6) For the final recommended product, find the group and points included in that group. If the rec_all_included flag (in rpffcstgroup table) is set to be TRUE, the whole points in the group will be included for the recommended product.

Note: RiverPro does not recommend Flood Watch and Flood Advisory products for forecast points.

6.4.2.3  Office Id
Uses the definition of the current selected office, as per RiverPro handling of the selected office.  RiverPro normally is operated for the host office, which uses a value specified in the HSA field of the IHFS Admin database table.  A feature in RiverPro allows the user to switch to a non-host office, in which case the office identifier for that non-host office will be used in the VTEC code.

The HSA field is usually 3 characters, but this VTEC field is required to be 4 characters.  If the HSA field is 3 characters, the value of a token - office_prefix – is used to prepend a character to these 3 characters.  If the token is not specified, a “K”is prepended to the office id.  If the HSA field is 4 characters, then this VTEC field value is used.
6.4.2.4  Phenomena
Although there are many phenomena codes for VTEC, RiverPro supports the FL (flood) phenomena and the HY (hydrologic) phenomena.  
6.4.2.5  Significance
The full suite of single-character values are shown in uppercase as part of their descriptive name: Warning, wAtch, advisorY, Statement, Outlook, Forecast, syNopsis.  RiverPro only supports the Warning, Statement, wAtch and advisorY values.
RiverPro checks whether the event has an action code of NEW, using the method discussed earlier.  If the action code is not the NEW code, then the significance code for the previous active event is used.   This means that for example when issuing a follow-up FLS, the significance code is still set to Warning.

If the action code is NEW, then RiverPro uses an initial value defined within the currently selected product definition set.  The recommended definition set is automatically loaded by RiverPro at startup, or can be user selected from the left side scrolled list in the main RiverPro menu.  
This value is the initial value and can be modified by the user for individual segments by using the Settings|Modify VTEC Settings... window.  The ability to set this code for individual segments contrasts with the VTEC mode and phenomena field values, which are defined in the definition set and apply to the product as a whole. 

6.4.2.6  Event Tracking Number (ETN)

The VTEC ETN is defined as a function of the event’s phenomena and significance, and is unique tracked for the given office and calendar years.  RiverPro checks whether the event has an action code of NEW, using the method discussed earlier.  If the action code is not the NEW code, then the ETN for the previous active event is used.

If the action code is NEW, then the ETN is computed using the following algorithm:

1) Find the maximum ETN matching the proposed event, in terms of the event(s phenomena, office, and significance, and which are for the current year.

2) Assign the ETN a default value of this maximum ETN + 1.
3) Check that this ETN is not already assigned for other proposed events in this product.  If so, increment the ETN and check if is assigned for other proposed events.  Continue until finding an available ETN number.  In the unexpected event that the recommended value is greater than the maximum allowed ETN (9999) issue a message indicating this and recommending the user action to take to resolve this.
Note 1) ETN for “ROU” events is 0.
Note 2) ETN is recomputed and inserted in the product when user issues the product. 
6.4.2.7  Begin Time / End Time
The begin and end time field values are set to be based on the rise above flood and fall below flood time that is determined by RiverPro, respectively. The event end time is the fall below flood time plus shift hours which can be specified by user.  If both an observed and forecast rise above time exist, then the observed rise above is used.  If both and observed and forecast fall below time exist, then the forecast fall below time is used.  

The begin and end times are used to determine the action code, as described earlier.  The resulting action code then may cause a subsequent adjustment in the begin time or end time.  

Specifically, the begin time is set to be “missing” for non-NEW events if the events already started, so that it will be displayed as a string of zeroes.  If the proposed non-NEW events have not started yet, the begin time is set to be the flood rise above time. For NEW events, if the begin time is set to missing since the rise-above time is missing, or if the begin time is before the current time, then the begin time is set to be the current time (of the product issuance).  
There are some cases that are handled uniquely:  
a) if recommending a CANcelled event and the end time is undefined because the end time of the previous product for this event is undefined, then the end time is set to the current time. The situation where an end time may be undefined is if the long event is ongoing, without a forecasted fall below time, and then it falls below flood before a new forecast product is issued. 
 b) if recommending a NEW event, and the end time is before the current time, the end time is set to missing.  This can occur for successive floods, where the first flood had an end time but the second flood does not have a fall below time. 
c) if recommending a EXT event, and the proposed begin time is in the past, set the begin time as current system time.
d) If recommending an EXP event, the event begin time is set to missing, the end time is same as previous event’s end time.
e) For ROU events, the event begin time and end time are set to missing.
6.4.3Recommendations For The H-VTEC Line 
The H-VTEC line’s values are determined for the individual segment, which are associated with a given forecast point.
6.4.3.1 Site Identifier

Five character NEW site identifier.
6.4.3.2  Flood severity



The eligible values are:  0, 1, 2, 3, N, U, which correspond to flood categories as noted below.  The recommended value is based on the maximum category of the derived crest value (described in 6.4.3.3 ) for the forecast point, forecast group, or county, as applicable.  The existing threshold categorical stages determined by RiverPro are MAJOR, MODERATE, MINOR, NO FLOODING, and NULLCAT  (i.e. undefined) and are used to determine the flood severity in the following manner:

If (maxcat >= MAJOR) then 

flood_severity=3

Else if (maxcat == MODERATE) then 

flood_severity = 2

Else if (maxcat == MINOR) then 

flood_severity = 1

Else if (maxcat > NULLCAT) then 

flood_severity = N

Else if (maxcat == NULLCAT) then 

flood_severity = U

Else

flood_severity = U

The severity is set to “N” for ROU events, number “0” for flood watch,  and “N” for flood advisory.
6.4.3.2  Start of flooding time
This is based on the time of the rise above flood stage for the forecast point, forecast group, or county, as applicable. When in forecast group or county mode, the time is defined as the earliest of the times of all the associated forecast points.  The flood start time is determined by comparing the data type source (R* for observed data, F* for forecast data and “” for no riseabove) with the last previously issued event’s data type sources. See Appendix G-HVTEC for details. The main point is to reuse the previous flood rise above time if it is in the past and the event has not ended yet.
6.4.3.3  Crest time
This is based on the max of the observed and max forecast value for the forecast point, forecast group, or county, as applicable.  When in forecast group or county mode, the time is defined as the earliest of the times of all the associated forecast points.  The crest time is determined by comparing the data type source (R* for observed data, F* for forecast data and “” for no crest). If the crest time is in the past, compare the proposed event’s max value with previously issued event’s max value (stored as crest value), pick the bigger one as the crest value and associated time for the proposed event. See Appendix G-HVTEC for details.
6.4.3.4  End of flooding time
This is based on the time of the fall below flood stage for the forecast point, forecast group, or county, as applicable.  When in forecast group or county mode, the time is defined as the latest of the times of all the associated forecast points. The flood end time is determined by comparing the data type source (R* for observed data, F* for forecast data and “” for no flood end time).  See Appendix G-HVTEC for details.
6.4.3.5 Immediate Cause Field
The eligible values are ER, DM, IC, GO, IJ, UU, RS, SM, for Excessive Rainfall; DaM or levee failure; ICejam, rain and snowmelt; Glacial Outburst, IceJam, Unknown, Rain and Snowmelt, and SnowMelt, respectively.    
The default value used in the recommendation algorithm for the immediate cause is ER.  The user may select other options using the interface accessible via the Settings|Modify VTEC Settings...main menu option.

From Settings|Modify VTEC Settings window, user could select “Update Cause for All” button to update immediate cause fields for all included forecast points.
6.4.3.6  Record Flood Comparison
The eligible values are NR, NO, UU and OO, for Near Record, record NOt expected, no record to compare, and N/A.   

The recommended value is based on the comparison of the reference value with the record value. Depending on the primary physical element specification for the location, these values are either stage or discharge.   

The reference value is based on crest value (see 6.4.3.3) for the forecast point, forecast group, or county, depending on the segment mode.  The record value is read from the Crest table (as denoted by the prelim field).  To determine whether the reference value is “near”, RiverPro uses the tokens vtec_record_stageoffset or vtec_record_flowoffset (depending on the primary_pe for the forecast point).   The default national values for these tokens are 2.0 feet and 5000 cubic-feet-per-second.   The result of this comparison is used to define the value as either Near Record (NR) or Record Not Expected (NO).  If either the reference or record value is unavailable, then the value is set to UU.

The record is set to “OO” for “ROU” events, flood watch and flood advisory products.
6.5  USER INTERFACE TO VTEC SETTINGS
The window “Valid Time Event Coding Settings” can be accessed from the main window by selecting Settings|Modify VTEC settings....  The window has two parts: an upper section presenting information on events proposed for the current product and a lower section providing information on previously issued events.

6.5.1 Proposed Events Display
The upper half part in the window displays the proposed events’ VTEC information, for both the primary P-VTEC line and H-VTEC line elements. When an event is highlighted in the proposed events’ scrolled list on the left side of the window, the detailed VTEC information will be shown in the text boxes and corresponding option buttons on the right side of the window. The user can customize the VTEC data for each event.  

There are five time fields in the VTEC lines: the begin and end time in the P-VTEC line, and the start, crest, and end flood times in the H-VTEC line.  For each of these, three possible values are supported:

1) An actual time value in the format yyy/mm/dd-hh:mm

2) The keyword MSG, which results in a string of zeroes inserted in the generated VTEC product codes.  The missing value is meaningful for the begin time under certain cases.  
3) The keyword CURRENT, which results in the current time being inserted.  This value is generally only used for the event being time.

There are some special features of the proposed window which require some additional information, as given below.

6.5.1.1 Checking Validity of Event Information

If the user makes changes to the event information, the user should use Riverpro to validate certain aspects of the event information.  By selecting one of two buttons, Riverpro will review the settings and display a window showing the results of the display.  The user can perform two types of check of the VTEC information:

1) The Check Event button reviews the validity of the single selected event, it considers any changes that have been entered via the interface but which have not been updated.  
2) The Check All Events button check all events, and considers only the information that has already been saved, for all events.  It will not check any unsaved changes for the currently selected event.  When creating a product, this action is automatically performed for the user.  This button allows the user to check all events without actually creating a product.

After checking the information, a secondary window is displayed.  This window reports information on the proposed event(s) and any VTEC settings which are determined to be either questionable or invalid.  Only a limited set of conditions are checked for each event; not every possible error is checked.  The checks involve comparing the proposed event’s P-VTEC information with any previous event information for the same forecast point, and by comparing multiple proposed events with one another. Check if HVTEC rise above, crest and fall below time are valid.
The report that is generated first lists basic information for each event.  Specifically, the following P-VTEC fields for the proposed event are always listed: action, phenomena, significance, ETN, and product mode (i.e. O/T/E/X).

The function then checks whether any events exist for the event’s phenomena and product mode.  If so, it reports the following information about the previous event:  

· Action

· Phenomena

· Significance

· ETN

· True/false flag indicating whether the previous event is still active

· Product mode  
If there is no previous event, then that is reported instead. 

The function also checks that if, for this forecast point, there are previous events for other modes besides the proposed product mode. If so, then again reports the previous event:  action, phenomena, significance, ETN, a true/false flag indicating whether the previous event is still active, product mode.

In order to check the proposed ETN, the function checks the maximum ETN matching the proposed event’s office identifier, phenomena, significance code, and which is for the current calendar year.

At this point, the function has reported information on the proposed event and any previous related events, and is ready to report on any violations of any checks it performs.  The overall form of the reported information for each event is:


Each of the validity checks is detailed in AppendixI (VTEC_QCcheck).

 ???can remove the QC check details as below.???
1) Check the consistence for non-flood events.


a) If either of action code as ROU or significance as “S” or phenomena as “HY” exits, the other fields should match. If not:
“ERROR: ROU action, HY phenom, S significance codes must be used together.”

b) if ROU event, the begin time or end time is not missing:

“ERROR: P-VTEC times for ROU.HY.S events should be missing.”

c) if ROU event, the immediate cause is not UU:

“ERROR:  Immediate cause for ROU.HY.S events should be UU.”

d) If ROU event, flood start time, crest time or end time is not missing:

“ERROR:  H-VTEC times for ROU.HY.S events should be missing.”
2) Check fields for non-ROU events
a) If non-ROU event, the phenomena is not “FL”

“ERROR:  Phenomena for non-ROU.HY.S events should be FL.”

b) If NEW event, the product is not FLW:

“ERROR:  NEW.FL.W events should be in FLW.”

c) If non-NEW event and flood category rises, the product is not FLW:

“ERROR:  Non-NEW event with categorical rise should be in FLW.”

d) if non-NEW event and no flood category rise, the product is not FLS:

“ERROR:  Non-NEW event with no categorical rise should be in followup FLS.”

3) Check Flood Advisory product

a) If flood advisory product, the product is not FLS:

“ERROR:  Events with Y significance should be in advisory FLS product.”

b) If flood advisory product, the flood start time, crest time or end time is not missing:

“ERROR:  H-VTEC times should be missing in advisory FLS product.”

4) Check Flood Watch product

a) If flood watch product, the product is not FFA:

“ERROR:  Flood watch events should be in FFA product.”

b) If flood watch product, the flood start time, crest time or end time is not missing:

“ERROR:  H-VTEC times should be missing in FFA product.”

If the previous event is no active, then the following is displayed:

“ERROR: non-NEW event ETN does not match previous event, and previous event is not active."

5) Check specific aspects of events with a second P-VTEC line.

a) Check that the referencing event is NEW.  If it is not, then the following message is reported:

"ERROR: referencing event is not NEW."

b) Check the referenced event’s for the given forecast point exists.  If not, then this message results:

"WARNING: referenced event not found."

c) Check that the significance code for the referenced and referencing event is the same.  If not the following message results:

“ERROR: referenced event's sigificance does not match the previous event."

d) Check that the ETN of the referenced ETN matches the previous event for the forecast point.  If not, this message results:

"ERROR: referenced event's ETN does not match the previous event."

e) Check that the referenced event is still active.  If not, the following message results:

 
"ERROR: referenced event is not active.”      

6) Check that NEW events do not have an ongoing, active previous event.  If it does, the following message results:

"ERROR: NEW event proposed but previous event is still active."

7) Check that non-NEW events still have an active previous event.  If it does not, then this message is reported: 

"ERROR: non-NEW event proposed but previous event is not active."

8) Check that non-NEW events with an active previous event have a significance code that matches the previous event.  Otherwise, the following is reported:

“ERROR: non-NEW event proposed but previous event is active and signif code does not match."

9) Check various aspects of the event begin and end time.

a) Check that the event begin time proceeds the endtime.  This check is only performed if both times have a specified valid value.  If the event end time is before the end time, a message is reported:

“ERROR: proposed end time is earlier than begin time.\n");

b) Check if the begin and end time are different. If not, then this message is reported:

"ERROR: proposed end time is equal to begin time.\n");

c) Check that the endtime is later than the current time for non-EXPIRED events.  If not, then the following is reported:

“ERROR: proposed endtime is earlier than current time for non-EXPired event."

d) Check that the begintime is later than the current time.  If not, then report the following:

”ERROR: proposed begin time is earlier than current time."

REVIEW ABOVE LIST WRT TO CURRENT CHECKS…
6.5.2   Previous Events Display
The lower half of the window displays the previously issued VTEC events information, as read from the WHFS database which stores the data from the previous issuance of the generated product.  The P-VTEC line’s data fields are shown in the scrolled list with the product ID/time and status of active.  The H-VTEC line’s data fields are shown in the text boxes for the selected event.  The crest value, riseabove/crest/fallbelow type sources are not displayed in HVTEC line, but they are used to track and determine the HVTEC times. These text fields can not be changed by the user; i.e. the previous event information is for reference purposes only.

The list can be sorted by geographic entity (e.g. forecast point), ETN, product identifier or product time.  The list can also be filtered by the product time, the product mode, or it can be filtered to only show the events which are for the area that is selected in the proposed events display in the upper half of the window.  This is the only instance of interaction between the proposed event and previous event lists. 
They are also stored in the VTECevent database table using the Postgres date/time form.  This storage method supports only two possible values: a NULL value, and an actual time.  When saving issued event information in the VTECevent table, if the time fields are missing, then a NULL value is written to the database.  This information in the VTECevent table is displayed in subsequent displays of the previously issued scrolled list, as shown in item 2.
Due to requirement of time format for particular events’ action, data might be shown differently on the above three places. 
6.6  SPECIAL ISSUES
This section lists some special issues to consider with regard to VTEC operations.

6.7  Purging Data from VTECevent Table
Data records in the IHFS database are purged by the Database Purger (db_purge) application.  This application normally deletes records that are older than some specified duration.   In the case of the VTEC event table, it is necessary to keep at least the most recent record for each geographic identifier (i.e. forecast point, forecast group, county) and each VTEC product mode (O, E or T) supported by RiverPro.  This allows the event tracking number to be properly managed as new events occur.  Therefore, the VTECevent table is handled in a special manner by the Database Purger application.  

This method is described in the Database Purger manual:  (The delete from the VTECevent table begins by determining the latest product time for each geographic event identifier (forecast point, forecast group, or county).  Then for each identifier, database records are purged which are older than the value (current time - VTEC_PURGE_TIME) AND not equal to the latest product time.  The value of VTEC_PURGE_TIME is currently fixed at 30 days.(
6.8  Method for Testing VTEC Recommendations
Because VTEC requires continuity among successive products, RiverPro testing needs to be able to simulate product issuances.   The following method allows test products to have the issuance information stored for future reference, but without the product actually being issued:

Modify the RiverPro issuance script: 

/awips/hydroapps/whfs/local/bin/rpf_issue 

Insert the following lines in the script, immediately after the line:


 $FXA_HOME/readenv.sh
echo Suppressing product issue operation to allow VTEC testing >> $LOGNAME

return 0
Placement in this location will allow the log messages to appear in the product issuance log file while still not issuing the product.  Note this method causes all products to be ignored.  Therefore, if at an operational office, it is critical to remember to remove/comment these line after testing.
OOOOOOOOOOOOOOOOOOOOO

G.1  VTEC Items for OB6.0

1. Change allowable codes as per latest 10-1703.

a) Add new immediate cause options for H-VTEC line: 

b) Add A (watch) to VTECsignif.  This was removed in OB4.1 and needs to be restored for Flood Watch for Forecast Points products.  (Double check that S is removed in 5.0 since NGIT machine still had it?).  [Continue to allow Y (advisory) for significance code since it is now used for Flood Advisory for Forecast Points (FLS) products.  This is already in the VTECsignif table, so no change for this is necessary.  Also, do not include phenom code for FA (areal flood), as RiverPro does not issue any areal-based products.]

c) Add HY (Hydro) as new VTECphenom, for use in non-flood events

d) Add ROU as allowable VTECaction code, for use in non-flood events

e) Add the S as allowable VTECsignif, for use in non-flood events

To accomplish all of this, take the following actions on the VTEC tables:

    VTECevent: delete all records

    VTECaction: delete all, add values NEW, CON, EXT, CAN, EXP,COR, ROU

    VTECphenom: delete all, add values FL, HY

    VTECsignif: delete all, add values A, W,. Y, S

    VTECcause: delete all, add all 13 values from 1703 - App. B

    VTECrecord: delete all, add all 4 values from 1703 - App B (OO, NO, NR, UU)

    VTECsever: delete all, add all 6 values from 1703 - App B (N, 0, 1, 2, 3, U)

2.  Add the location id (NWSLI) field in H-VTEC format, as per latest 10-1703/922.  For segmenting by point the NWSLI is the forecast point identifier; by group the NWSLI is from forecast group identifier; by county, the NWSLI is "county, state".

3. Ensure ability to do FL.A for point-specific flood watches, and FL.Y for flood watch for forecast points.  These are now allowed as per the latest 10-922.  The changes for the VTEC-based recommendation will not consider FL.A, FL.Y (or HY.S) in anyway. The forecast will only be able to manually select them.  The database changes allows this to occur; no additional changes are needed.

4. Change recommendation algorithm so that instead of recommending the product and the points to include based on traditional FLW/FLS distinctions, it recommends VTEC events for the product, based on the active previous events and proposed events, and then determines the product to generate.  This is a significant shift in strategy.

Details...For each forecast point, the recommended VTEC action will be determined for any points where there is flooding occuring, based on the minor flood category level, or where there is an active event.  If no VTEC events exist, an RVS is recommended.  Otherwise, it recommends a point FLW or followup FLS.  If any NEW actions are recommended, then a point FLW is recommended.  The application will NOT recommend point FFA (flood watch) or point advisory FLS .

This would follow the guidance of 10-922 7.2.2.  There it states that a categorical rise results in FLW with CONtinued action code.  However, RiverPro will follow the instruction in 7.3.5, Figure 8, footnote 9, which states that an EXT will be used instead of CON if the event time has changed at all.  This will usually be the case,, since almost always if a rise is expected, the event ending time changes.

If an EXT is recommended, and the point does not rise in category, then a followup FLS is recommended.  This happens often as new forecast data comes in and the pass-thru flood level time changes.  As per strict interpretation of 10-1703, when either the event begin or end time changes, the EXT code will be used.

RiverPro will allow a event to naturally expire by virtue of the event ending time being reached.  RiverPro will no longer recommend a terminating FLS; so removed all references in the program to this product; including the GUI option to reset FLTs  The forecaster may choose to manually specify an EXP action code for the event, with a terminating FLS.

5.  As per 10-922 7.3.5, 8.3.5, allow points to be in a VTEC product, even if they are below flood, and not have VTEC info for it.   This will be implemented in the recommendation methods, the product creation methods, and the QC validity checks

When putting non-flood events in a product, use HY (Hydro) for phenom, S for signif, and ROU for action.  Use zeroes for ETN, times; in H-VTEC use actual values to try and determine the severity and record status.

For the recommendation methods, if a FL.W event is recommended for a given forecast point, then if the forecast group containing the forecast point is instructed to include all points if one included (a setting controlled in HydroBase), then all the other forecast points in the group are recommended for inclusion.   RiverPro does not recommend a FL.A or FL.Y so there is no special behavior for those event types.  

For the VTEC settings GUI, show the non-flood point as the ROU.HY.S.

For the product creation method, if the user assigns a VTEC code using the GUI, if it is an FL.W event  specified for the non-flooding forecast point, then the VTEC coding will still NOT be included under any circumstances and a non-VTEC segment will be inserted.  If an FL.A or FL.Y is specified, then the VTEC coding will be included, even though much of the flood info is undefined.

The product type will not used to determine any behavior in this regard.  But product type will be considered for the QC reporting.  For QC reporting, if a forecast point is included with a FL.W event and has a category below Minor, a reminder/warning message will be reported noting that the VTEC code will NOT be included.

For issuance, save the VTECevent info for all VTEC events, even if a HY.S event. 

6.  Modify process_rpf_backup_msg so that when placing new product id arrives for the first time, an entry is made to the PurgeProduct table for the product id.  This is needed to ensure that there are not an unlimited number of products for the product id.  Upon 

reciept, the process_rpf_backup_msg should extract/parse the product_id and producttime from the TextProduct load file.  Then do a select count(*) from PurgeProduct where product_id="xxx".  If 0 rows, then do an insert, otherwise do an update.  For insert or update, always use a posting time = "current".   For insert, I suggest using a default num_versions=5.  When doing an update, do not update this value; only 

update the two time fields.   The change to do the PurgeProduct update/insert function is located right after the processing of the TextProduct file.

7. Add more QC checking functions.

a) In 10-922 section 8.3.4.2, it states that CORrected events can only be in FLS products if the event they correct was in a previous FLS.  Corrections to events reported in FLW products are to be given in subsequent FLW.   RiverPro needs to check for the case if 

(current_event=COR and prev_product=FLW and cur_product=FLS), and if it exists, it should issue a QC error.  

b) When going from event end time of 0000 to actual fall-below time, it should check for EXT.  (The recommendation algorithm needs to adhere to this also). 

c) Check that EXT action should be in FLS unless a categorical rise (as per resolution of this issue). 

d) Add QC check for cases where NEW event is being generated but the previous event either has expired within the last XX (default=3; store as token) hours, or was not defined (i.e. 000000).  This will hopefully capture situations where the user wants to "terminate" an event,  but since it has already ended, by selecting the forecast point, it recommends a NEW event, which is not their intention.  (Changes in 10-1703 2.2.2 indicate that an EXP may be used 30 minutes before or after the ending time, and that CAN may be used up to 30 minutes after the ending time.)  This is done using a token event_expire_withinhr is generated, default is 3 hours. This results in a warning.

e) Check that FFA products contain only FL.A events, and FLS events contain only FL.Y or FL.W.  There already is a check for FLW products containing only FL.W events.

f) Consider adding check that when doing a Correction on a segmented product, that all segments are reissued, not just the corrected segment.  Need to confirm this is in accordance with policy. [TBD]

g) Display error message count in label field of qc window, since it currently is only displayed at the end of the qc listing

j) In QC, consider showing event times for previous and proposed. 

k) In QC, consider adding option to filter so shows errors only.  Added push button to let users customize immediate cause for all included points

l) In QC gui, add text box to show the number of errors/warnings, a feature to show only there are errors/warnings, do not show vtec info for the points which does not have errors/warnings. 

m) In QC, allow user to save the qc info to the designated file. The default designated location is riverpro log dir. 

2.2.  To adopt the potential new OTEX mode indicator field, indicating test, operational, experimental: 
a) change so ETN actually determined for test products 
b) remove TES as action since it will be specified via new field 
c) add option to settings window to specify mode - default to "O" for operational 
d) add field to pcc option structure for mode; do not bother with storage in pcc file (right?) 
e) add field to VTECevent table to indicate mode; for db conversion set all existing to "O" 
f) when reading/writing from VTECevent, always filter by mode, or write mode 
g) when computing recommendations, only consider those of the corresponding mode 
h) consider impact on PrevProd and TextProduct table, and the impact that this change will have on the product category recommendation 
i) check impact on VTECevent purging application 
j) rename Issue Test Product menu option on main RiverPro File menu
/k.aaa.cccc.pp.s.####.yymmdBdBThhnnZ-yymmdEdEThhnnZ/
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P-VTEC event info


Referenced secondary P-VTEC event info, if applicable


Previous event info, if applicable


Results of P-VTEC validity checks (possibly multiple lines)
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